The deAection is recomputed which a beam of charged particles will undergo when penetrating a ferromagnetic medium whose magnetism is due to electronic spins. The extreme importance of the "interior of the electron" for the effective magnetic field b is brought out by a quantum calculation which is analogous to mell-known classical considerations. Only if the interpenetration of beam particle and electron has random probability will one 6nd b=S. Otherwise deviations are to be expected which can be estimated in special cases. A section is added which develops the conditions under which magnetic deflection can be observed in competition with multiple scattering. Very high energy protons and deuterons offer the best possibilities (see Fig. 2 ).
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' " N recent years, experiments have come to thẽ -fore' in which the magnetic deflection of a hearn inside a magnet plays a role. Such experiments involve the question of the magnitude of the "eRective held" inside a polarized medium. Such a held has to be specified in terms of a process. In the case which is to be studied in this paper a fast charged particle traverses a piece of magnetized matter and experiences a very large number of small magnetic dcHections. The resultant effect can be described in terms of an "effective magnetic field" b by the formula. F = (se/c) v X1, where F is the force on a beam particle, I its charge, Rnd To facilitate further discussion we shall define as the true magnetization M(r, r') the following quantity M(r, r') k=(e/i/2mc) P"(p"'q ", where k is a unit vector in the s-direction. M(r, r') gives the magnetization at the point r
Because of the assumption of perfect ferromagnetism, it has the same direction everywhere and can be treated as a scalar if convenient. Its magnitude varies periodically in the crystal lattice and depends on the location r' of the beam particle as a parameter. W'ith the help of dehnition (10), Eq. (9) takes the form n"~(r, r') =-2tpc Bs I,(r, r') =c~&(M(r, r') u"~(r, r') =0, u"4(r, r') =q".
Substitution of these values into (4) yields b= J p(1' )dt which is a well-known relationship of classical electrodynamics.~Using (11) and neglecting (8), we get (6) in the form
In addition to (10) we shall introduce several averages of this true magnetization M. The first will be called the atomic magnetization M, (r) This average removes the dependence on the beam particle, but it still varies rapidly within atomic distances. Another average that can be formed is the dynamic magnetization Md(r, r').
M~(r, r') =(AQ) '~c V(r+y, r'+p)d~, . (14) Equation (6) states the law of Biot-Savart for a beam particle which has a probability density p(r') to be at a given place. I,+I, is the current density producing the magnetic field. This current density breaks up into two parts. The part (8) is the current produced by the orbital motion of the electrons, part (9) Md(r, r') = M(r)f(r r'), - (17a) where (17b) f(r) = 1, (if r is larger than atomic dimensions).
(17c)
The reason for this is that inside the crystal the only variation of
Had not yet averaged out is that arising from the proximity of the beam particle. This effect involves coordinate differences only as is indicated in (17a) and is necessarily of short range as is shown by (17c); in the walls of the magnet, the two averages vary the same way.
Fquations (12) and (16) 
In a similar manner we find b, -h = 0, b"-h"=0. 
fI -'Jt P, (t"*(r, r')(p"(r, r')dr'.
For physical reasons the two expressions must be equal when r' -r is made large in the first one.
The second expression gives, therefore, the electron density at r if the beam particle is very far away. On the other hand P"i "*(r, r)p"(x, r)
gives the electron density at r if the beam particle is also at r. We can write, therefore, P"e"*(r,r) i "(r, r) We shall call it the coincidence probability at r. Now, using (10) and (13), the previous con- between 10 and 100, depending on the velocity. This gives a probability for S-collisions lying between 10 ' and 10 '. Thus even in a 0.01-mm 
SPECIAL RESULTS FOR THE COULOMB FIELD
The analysis of the previous section shows that there are two effects which may produce a 1 which is not equal to B:
(a) The crystalline field will modify the wave function of the beam particle so that encounters between beam particle and ferromagnetic electron no longer have random probability.
(b) When there is an encounter, the chance of interpenetration is not average because of the intervention of repulsive or attractive forces.
The effect (b) opens a possibility of detecting short range forces which may not otherwise be observable. For such hypothetical forces, Eq. 7 D. L. Webster, Am. J. Phys. 14, 360 (1946) .
(26) goes about as far as we can hope to go. There is, however, such an effect produced by the Coulomb field of the two charges. We shall calculate this effect in the following, assuming effect (a) to be negligible, as it probably is for beams of reasonable energy.
The first thing we can do for this case is to examine the relationship of the previous section.
The simpler form (26) If the absolute value of x is large, p will be very large for positive charges and zero for negative charges. Fur high velocities, on the other hand, x will be small and p will equal unity. A list of values of p in the transition region is given in 
b'=-', (B+H).
This formula has been inferred earlier by Swann. ' This asymmetry gives 'some hope of observing the effect, which is, unfortunately, not in the range of easy observation (see next section).
Webster' has called attention to a consequence of (28) 
